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DEFROST CONTROL 

The present invention is related to starting a defrosting operation in the 
refrigerators by evaluating the temperature values obtained by two temperature 
sensors disposed in the freezer compartment. 

Frost accumulation on the evaporators, which may occur in the 
refrigerators due to such reasons as frequent door opening/closing loading with 
food etc, causes a drop in the efficiency and the performance of the evaporator. In 
order to avoid this undesired condition, defrosting is effected periodically to melt 
the accumulated frost. Defrosting cycles effected before required, have a negative 
impact on the energy consumption both with regard to the power supplied to the 
heater switched on during this period and to the thermal load provided by the 
heater to the refrigerator. As the defrosting periods are determined in general for 
the worst loading conditions, this may cause a frequent defrosting of the 
evaporator although not required. For this reason, taking the decision to start the 
defrosting operation when it is needed is very important. 

In the state of an. the decision for defrosting is taken according to the 
running period of the compressor. A timer controls the running period of the 
compressor and the decision for defrosting is taken when the defined period is 
completed. However in this technique, it cannot be determined whether the frost 
accumulated on the evaporator surface is at the threshold level to have a negative 
impact on the cooling performance of the refrigerator or whether a defrostina 
operation is definitely required or not. For an accurate determination, such factors' 
as the ratio of user's using of the refrigerator, environmental conditions and the 
opening /closing of the refrigerator door, have to be taken into consideration, and 
the effects of the said factors oh the cooling performance and frost accumulation 
have to be defined. 
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In the European Patent Application No. 0285690, another state of art is 
mentioned. In this technique, the temperature of the fluid at the entrance to the 
evaporator is compared to a given comparison value in order to decide to start the 
defrosting operation and if the measured value is greater than another comparison 

5 value, the defrosting operation is terminated. In an alternative method employed 
in this technique, the temperatures of the fluid at the inlet and exit of the 
evaporator are measured and the difference between them is calculated. In case 
this difference value is greater than a given comparison value, a certain time 
period is provided, and at the end of this period, decision for defrosting is taken 

10 when the said difference value increases with a defined temperature and when the 
temperature of the fluid entering the evaporator, exceeds a defined value, tiie 
defit>st operation is teiminated. 

In the European Patent Application No. 049478S, a defirosting decision 
15 with warning is taken by using at least one or two temperature sensors connected 
with each other in series, and an electronic control unit. The sensors are the semi- 
conductor circuits sensing the temperature inside the refiigerator and they are 
connected to the electronic control unit. In the method, where a single temperature 
sensor is used, the sensor is placed inside the compartment. When the temperature 
20 value obtained from the sensor, reaches to a predetermined maximum value, 
defrosting is started. In the method where two sensors are used, first sensor is 
placed on the evaporator and the second is placed inside the compartment. By 
means of the four potentiometers, the inner temperature value of the compartment, 
the temperature value above the evaporator required for starting and terminating, 
25 and the temperature value to activate the fan upon the termination the defrosting 
operation, is loaded to the control unit 

In the state of art disclosed in EP Application No. 0803690, the decision 
for defrosting is given according to the. temperature outside the cooler, also 
30 considering the differences between the rates of variations in temperature fails on 
the evaporator imder frost or no-fit)st conditions. The time interval required for 
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cooling the air inside the refrigerator, also depends on the ambient temperature. A 
temperature sensor is placed in the refrigerator, on the ev^rator or somewhere 
else, in order to obtain a reference for cooling time. The time interval spent to 
attain the desired temperature in the refrigerator when the compressor starts to 
5 operate, is called the cooling time. This time interval depends on the ambient 
temperature and the amoxmt of fit)st load deposited on the evaporator. The time 
interval required for defix)sting, as calculated when the compressor is not switched 
on, is less accurate than that calculated while the compressor is working. It is 
obvious that cooling efficiency and rate will be low in cases when a large quantity 
10 of frost has accumulated. The data obtained, are recorded in a microprocessor and 
the decision for starting and duration of the defrosting operation is taken by 
calculating the amount of frost deposited on the evaporator. 

In the US Patent No. S2S7S06, decision for defrostmg is taken by 
1 5 examining the evaporator outer temperature and the ambient temperature. 

In the US Patents Nos. 4850204 and 4884414, the decision for defit)sting 
is taken sunilar to the US Patent No. S2S7S06, but the decision is taken when the 
difference between the temperature on the evaporator and the ambient temperature 
20 exceeds a certain threshold value. 

In the European Patent Application No. 0364238, the method used is 
related to the employment of defrosting adaptive to heat pumps, and consists of 
devices measuring the amount of frost deposited on the heat pump and consists of 

25 devices measuring the amount of frost deposited on the heat pump. In this 
method, defrosting operation is started when the difference between the ambient 
temperature and the temperature on the evaporator exceeds the value of a function 
depending on the extemal, ambient temperature. The defrosting time is measured, 
in case the time interval deviates from the predetermined period, the difference 

30 fimction is determined with respect to the ambient temperature, changes. The 
difference frmction for a certain ambient temperature, used for the calculation of 
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the quantity of frost that has been defined linearly at the beginning, can be drawn 
upwards or downwards depending on whether the defrosting time is longer or 
shorter than determined threshold values. 

5 In the European Patent Application No. 0505315, the decision for 

defix)sting is taken for a heat pump. Defrosting is started according to the 
tempa-ature measured by a sensor on the evaporator and to the temperature of the 
fluid in the evaporator. 

10 In US Patent No. 4292813, the decision for defrosting is taken according 

to the rate of the times \^en the compressor operated and its idle times. 

In the US Patent No. 4689965, the rate of change of the temperature on the 
evaporator during a defrosting cycle, the time interval when the rate of change of 
IS the temperature of the evaporator remains constant and the duration of the cooling 
cycle depending on the determined time interval, are used. The determined time 
interval is indicative of the magnitude of next cooling cycle is calculated 
according the said magnitude of the frost load deposited on the evaporator. 

20 In the European Patent Application No. 0740809, the freezer and cooling 

compartments of the refrigerator are cooled separately and independently. If the 
temperature in the cooling compartment exceeds a predefined temperature, 
defrosting cycle is started according to the operational conditions of the 
compressor and the fan. The starting time for defrosting in the cooling 

25 compartment is determined according to the decrease of the temperature value 
inside the compartment, the same criteria are valid for the freezer compartment. 

In the European Patent Application No. 0501387, the difference values 
between the evaporation temperature of the fluid contained in the evaporator and 
30 its temperature when leaving of the refrigerator, or the difference between air 
entrance temperature or air entrance temperature and the evaporation temperature. 
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are used. This difference value obtained, the fluid temperature measured when 
leaving the refrigerator and the evaporation temperature values are used to open 
and close the expansion valve. The diflference between air inlet temperature and 
vaporization temperature is used for calculation of ideal defrost time interval. At 
5 the same time the decrease in the flow, in a certain predetermined time range is 
calculated accordingly. Under the light of these two criteria if the two threshold 
values are exceeded, the operation of tiie compressor and foi are stopped and the 
defrost heater is operated until the refrigerator attains the ambient temperature 
indicating that the frost deposited on the evaporator has melted. 

10 

There are a lot of developed and continuing studies related to taking the 
decision for starting the defrosting cycle. The difference of the present invention 
is that, this s^proach utilizes such factors the environmental conditions affecting 
the cooling perfomiance of the refrigerator, different user behaviours and different 
15 loading conditions altogether for taking the decision for starting the defrosting 
cycle. 

The object of the present invention is to provide a decision taking for 
starting the defrosting cycle in the refrigerators, according to the operation of the 
20 compressor and to the temperature values obtained by the two temperature sensors 
placed in the freezer compartment, also by considering such factors that influence 
the operational performance of the refrigerator, as different user habits and 
behaviours and different loading conditions. 

25 The defrost control realized in order to attain the above mentioned object 

of the present invention is illustrated in the attached drawings, viierem: 

Figure 1, is the general view of the refrigerator with the sensors placed on 
the evaporator and on the blowing area of the fan; 
30 Figure 2, is the side view showing the freezer compartment of the 

refrigerator and the sensors; and 
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Figure 3, is the flow chart of the defiost control. 

The components shown on the drawings have been enumerated separately 
as follows; 

5 

1. Evaporator 

2. Fan 

3. Temperature sensor placed on the fireezer ev£qx>rator fluid entrance 
zone 

10 4. Temperature sensor placed on the flow area over the evaporator air 

discharge channel, Miierein the cooled air is blown by a fan, 

5. Freezer compartment 

6. Cooling compartment 

7. Compressor 
15 8. Condenser 

The evaporator (1), fan (2) and two temperature sensors (3 and 4) are 
placed in an intermediate compartment in the freezer compartment (5) of a 
refrigerator with two compartments. One of the said sensors is disposed on the 
20 freezer evaporator (1) fluid inlet zone, and the other is placed at the flow area on 
the evaporator (1) air exit channel wherein the cooled air is blown by a fan (2). 

The temperature value detected by the sensor (4) placed at the flow area on 
the evaporator (1) air exit channel wherein the cooled air is blown by a fan (2) is 

25 shown as (Tl) and the temperature value detected by the sensor (3) disposed on 
the freezer evaporator (1) fluid inlet zone is shown as (T2). At the end of the time 
interval (tl) that starts as of the compressor (7) starts to operate, the temperature 
value detected (Tl) by the sensor (4) placed at the flow area on the evaporator (1) . 
air exit channel wherein the cooled air is blown by a fan (2) and the temperature 

30 value (T2) detected by the sensor (3) disposed on the freezer evaporator (1) fluid 
inlet zone are read during the time interval (t2) determined by the manufacturer. 
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At the end of this time interval (t2) detennined by the manufacturer, the mean 
value for the (Tl) and (T2) values obtained, during the time interval (t2) the 
average temperature value (Tl) detected by the sensor (4) placed at the flow area 
on the evaporator (1) air exit channel wherein the cooled air is blown by a fan (2) 

5 is subtracted firom the average value of the temperature value (T2) detected by the 
sensor (3) disposed on the freezer evaporator (1) fluid inlet zone in order to find a 
temperature difference value (AT). The temperature difference value (AT) is 
compared to a threshold value (AT threshold) determmed by the manufacturer and 
if the calculated temperature difference value (AT) is smaller than the threshold 

10 value (AT threshold), it is turned to the first operational step wherem the runnmg 
of the compressor is checked. If the calculated temperature difference value (AT) 
is greater than the threshold value (AT threshold), the defix)sting cycle is initiated. 
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CLAIMS 

1 . A refrigerator characterized with the temperature sensors (3 and 4) one of the 
said sensors being placed on the flow area on the evaporator (1) air exit 
5 channel wherein the cooled air is blown by a fan (2) in order to detect the 

temperature of the air over the flow area of the fan, and the other sensor being 
disposed on the freezer evaporator (1) fluid mlet zone in order to detect the 
temperature on the evaporator (1). 

10 2 A refrigerator as claimed in Claim 1, characterized in that, at the end of the 
time interval (tl) that starts as of the compressor (7) starts to operate, the 
temperature value (Tl) detected by the sensor (4) placed at the flow area on 
the evaporator (1) air exit channel wherein the cooled air is blown by a fan (2) 
and the temperature value (T2) detected by the sensor (3) disposed on the 

15 freezer evaporator (1) fluid inlet zone are read during the time interval (t2) 

determined by the manufacturer and that at the end of this time interval (t2), 
the mean value for the (Tl) and (T2) values obtained, during the time mterval 
(t2) the average temperature value (Tl) detected by the sensor (4) placed at 
the flow area on the evaporator (1) air exit channel wherein the cooled air is 

20 blown by a fan (2) is subtracted from the average temperature value (T2) 
detected by the sensor (3) disposed on the freezer evaporator (1) fluid inlet 
zone in order to find a temperature difference value (AT) which is compared 
to a threshold value (AT threshold) determined by the manufacturer and if the 
calculated the temperature difference value (AT) is smaller than the threshold 

25 value (AT threshold), it is turned to the fu-st operational step wherein the 
running of the compressor is checked; otherwise, i.e. if the calculated 
temperature difference value (AT) is greater than the threshold value (AT 
threshold), the defrosting cycle is initiated. 
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Figure 1 




Figure 2 
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